Objectives To describe the epidemiology of pterygium among residents of an island in Indonesia and to examine the roles of age and gender as determinants of bilaterality and severity of the disease. Methods Voluntary eye screening on Pulau Jaloh, Riau Archipelago, Indonesia. Gender difference was tested using the v 2 test. The difference in age between subjects with and without disease was tested using unpaired Student's t-test. Odds ratio (relative risk) for gender was calculated using logistic regression model with adjustment for age. Results Of the 550 inhabitants, 477 (86.7%) responded to the eye screening. The overall prevalence rate of pterygium was 17.0%. Out of 211, 48 male (22.7%) and 33 out of 266 female subjects (12.4%) had the disorder, with the gender difference being statistically significant. Adjusted for age, the risk of disease was 3.1-fold higher among the males. In all, 71.6% of subjects with pterygium had bilateral disease. Subjects with pterygium were significantly older, their mean age being 42.9 years compared to 18.7 years among those without disease. The prevalence rates in male subjects increased from age 20 to reach a plateau of 63.6% at age 35 and remained stable thereafter. In the female subjects, the rates also increased with age, albeit at a slower rate, from age 20 to reach a plateau of 46.7% at age 55 and remained stable thereafter. Conclusions There is a high prevalence rate of pterygium among the study subjects, with the rates increasing rapidly with age. Eye (2006) 20, 908-912.
Introduction
Pterygium is a condition characterized by a fleshy growth on the conjunctiva. Although the growth itself is benign, it may cause visual impairment by encroaching on the visual axis or by inducing astigmatism. Its removal may be required for these reasons, and if the pterygium causes irritation or is deemed cosmetically unacceptable by the patient.
The prevalence rates of pterygium reported in different studies vary considerably (0.35-31.1%) [1] [2] [3] [4] [5] [6] and may be affected by factors such as age, 6 ,7 gender, [6] [7] [8] ultraviolet (UV) radiation exposure, [7] [8] [9] [10] [11] and time spent outdoors. 1, 3, 12, 13 Our study aimed to describe the epidemiology of pterygium among residents of a tropical island in Indonesia and to examine the roles of age and gender as determinants of bilaterality and severity of the disease.
Methods
A voluntary eye screening was conducted as part of a community health and welfare project for the inhabitants of Pulau Jaloh, a small tropical island in the Riau Archipelago of Indonesia. The principles of the Declaration of Helsinki were adhered to in the conduct of this study.
Examination of the anterior segment of the eye was performed by two qualified ophthalmologists using a portable hand-held slitlamp. The pupils were not dilated during the examination. The severity of pterygia, if present, was graded separately for both the nasal and temporal aspects of each eye. Pterygia were graded under standard lighting conditions based on the location of the pterygium head as follows:
Grade 0Fno pterygium Grade 1Fhead of pterygium at the limbus Grade 2Fhead of pterygium between the limbus and the undilated pupil margin Grade 3Fhead of pterygium at the pupil margin Grade 4Fhead of pterygium within the pupil margin Gender difference was tested using the w 2 test. The difference in age between subjects with and without disease was tested using unpaired Student's t-test and the 95% confidence intervals were calculated using the exact method.
14 Odds ratio (relative risk) for gender was calculated using logistic regression model with adjustment for age. All statistical analyses were performed using SPSS for Windows (version 12).
Results
Of the estimated 550 inhabitants on the island, 477 were screened (response rate ¼ 86.7%), with a mean age of 22.8 years (range, 0-90 years, SD718.1). There were 211 male (44.2%) and 266 female (55.8%) subjects. All the respondents had dark brown irides. Most of them had little formal education and began working outdoors in fishing-related occupations from their early teens.
A total of 81 subjects had pterygia, giving an overall prevalence rate of 17.0% (95% CI, 13.9-20.6%). The overall prevalence rate was significantly higher in male subjects (48, 22.7%, 95% CI, 17.6-28.9%) compared to female subjects (33, 12.4%, 95% CI, 9.0-16.9%) of all ages (w 2 test, P ¼ 0.003). The age-stratified prevalence rates are also higher for male subjects compared to female subjects in all age ranges ( Table 1 ). The prevalence rates in male subjects increased very rapidly with age from age 20 years to reach a plateau of 63.6% at age 35 years and remained stable thereafter. In female subjects, the rates also increased with age, albeit at a slower rate, from age 20 years to reach a plateau of 46.7% at age 55 years, after which it remained stable.
Subjects with pterygium were older (mean age 42.9 years) compared to those without (mean age 18.7 years) (t-test, Po0.001).
Both eyes were equally affected, with 69 of 81 cases on the right (85.2%) and 70 of 81 on the left (86.4%). The majority of subjects had bilateral involvement (58 of 81, 71.6%) while only 23 of 81 (28.4%) were unilateral. Male subjects were more likely to have bilateral disease (38 of 48, 79.2%) than female subjects (20 of 33, 60.6%), although this difference was not statistically significant (w 2 test, P ¼ 0.083). In both male and female subjects, bilateral disease may be present by the third decade of life (Table 1 ). In all age groups, the proportion of male subjects with bilateral disease was higher than female subjects.
The majority of pterygia occurred on the nasal sideF69 of 81 subjects (85.2%) had nasal pterygium only, none had temporal pterygium only (0%), and 12 had both nasal and temporal pterygia (14.8%).
The median grade of pterygia was the same (grade 1) for both male and female subjects, with 59.3% of the respondents having grade 1 pterygia, and 92.6% having either grade 1 or grade 2 pterygia (Figure 1 ).
Adjusted for age as a continuous variable, male subjects had an increased risk of disease compared to female subjects (odds ratio ¼ 3.10, 95% CI ¼ 1.72-5.61).
Discussion
Our study showed the prevalence rate of pterygium in the Indonesian population on Pulau Jaloh to be higher than in many comparable studies. The prevalence rates of pterygium from various studies show considerable variation, ranging from less than 1 to 31.1% (Table 2 ). However, the results reported by different groups may not be directly comparable since prevalence rates are influenced by factors such as the type of the population screened (general population compared to clinic-based), 5 the age range of the respondents, variable exposure to environmental, occupational and other risk factors, as well as genetic differences between the populations. In addition, the grading systems used for pterygium vary between different studies, making it difficult to compare the severity of the disease. The prevalence rate of 17.0% in our study is higher than most similar studies conducted in a general population. [1] [2] [3] [4] 6, 7 This is especially significant considering that the screening involved all available inhabitants of the island, and the average age of our respondents was relatively young (22.8 years). Some other studies have reported a lower prevalence rate, despite excluding younger participants and screening only participants above a specific age. 7 There are several factors that might explain the high prevalence of pterygium found in our study. Pulau Jaloh is a tropical island inhabited by a rural fishing community. The majority of the islanders, especially the male subjects, spend most of their working hours outdoors under the sun in activities related to fishing. Many of them start working at a relatively young age and do not wear sunglasses or other protective eyewear. The cumulative amount of time spent out in the sun from a young age might be a reason for the high overall prevalence of pterygium observed, as well as the fact that most develop bilateral disease before the age of 30 years.
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UV radiation has been suggested as an aetiological factor in the pathogenesis of pterygium. [7] [8] [9] [10] [11] It is believed that UV light causes thickening and hyperplasia in subconjunctival connective tissue. Differences in exposure to UV radiation may account for the variation with geographical location and time spent outdoors, which is itself affected by the occupation of the subjects. Cameron described a 'pterygium belt' located between 371 north and south of the equator, where pterygia are supposedly more common. The high prevalence among inhabitants of Pulau Jaloh, which is situated several degrees south of the equator, seems to support this observation. However, there are exceptions to this: inhabitants of the Solomon Islands have a low prevalence of pterygium (0.3%) despite a similar location near the equator (61 south of the equator). 15 In contrast, Eskimos in Greenland have a relatively high prevalence (9.6%) given its latitude of 611. 16 Mackenzie et al 9 demonstrated an age-adjusted relative risk of 36.3 for those who had lived at latitudes less than 301 during the first 5 years of life. Since the majority of islanders of Pulau Jaloh have lived there since birth and migration is not common, Mackenzie and coworkers findings might be one factor that explains the high rate of pterygium among the islanders.
The amount of time spent working outdoors and exposed to sunlight is an important factor 1, 3, 12, 13 and affects the cumulative exposure to UV radiation. A case-control study in Brisbane showed a 4-11 times higher risk in people working outdoors compared to those who worked only indoors. The point estimates of risk varied with the age during which the subject spent time outdoors, being higher at a younger age than later in life. 9 In a study in Indonesia, the prevalence of pterygium was significantly higher in those who had reported increased outdoor activity 10 years earlier. 3 Our results support the evidence that pterygium increases in frequency with age, 6, 7 demonstrating both a significantly higher average age of subjects with pterygia (42.8 years) compared to those without (18.6 years) as well as a progressive increase in the prevalence rate age among both male and female subjects. Some earlier studies have also demonstrated an increase in prevalence rates when their patients were divided into different age groups. 1 A recent study in Sumatra, Indonesia, showed an increase in prevalence from 2.9% in those aged 21-29 years, to 17.3% for those above 50 years. The overall prevalence rate for those above 40 years was 16.8%. 3 A study in Central Sahara in Africa showed a prevalence rate of 18%, which is comparable to ours. In that study, the authors demonstrated a statistically significant increase in age, from 1.1% in those aged 2-19 years to 13.0% in those aged 40-87 years. 2 Gender has been suggested as another risk factor for the development of pterygia, although the results have been mixed, possibly confounded by other factors such as the populations being studied, lifestyle, and exposure to environmental risk factors. Some studies have demonstrated higher rates in male subjects compared to female subjects, [6] [7] [8] whereas others have found no significant difference between the sexes. 1, 3, 5 In our study, the prevalence rates among male subjects (22.7%) were significantly higher compared to female subjects (12.4%). This is in contrast to another study in an Indonesian population, in which the prevalence rates among female subjects (17.6%) was actually slightly higher than in male subjects (16.1%). 3 The male subjects in ours study also exhibited a higher age-stratified prevalence rates in all age groups, developed pterygia at a younger age and also had a higher proportion of bilateral pterygia compared to female subjects.
In our study, the odds ratio for the development of pterygia increased with age for both sexes, although the increase was more rapid for male compared to female subjects. The age-adjusted ratio of 3.1 for male compared to female subjects is comparable to 4.2 found by Wong et al. 
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Genetic and ethnic differences may account for varying prevalence rates, although this hypothesis could not be tested in our study since the population was relatively homogenous in terms of ethnicity. Pterygium was present in 23.4% of black subjects compared to 10.2% in white subjects in the Barbados Eye Study, representing a three-fold higher frequency of pterygium among those of African descent compared to white subjects. This is the highest rate reported for any group in a populationbased study. 1 Moran and Hollows 8 reported that the overall prevalence rate for Aborigines (3.4%) was more than 3 times that of non-Aborigines (1.1%). A higher prevalence rate in Aborigines was seen across all age groups.
Pterygium may affect one or both eyes and the proportion of bilateral disease also shows considerable variation, from 4.1 3 to 67.3%. 2 In our study, the majority of subjects had bilateral disease (71.6%), with a higher proportion among male subjects (79.2%) compared to female subjects (60.6%), although this was not statistically significant. Interestingly, in both male and female subjects bilateral involvement may develop by the third decade of life. This may imply that genetic predisposition plays an important role and may also suggest the effect of exposure to various environmental factors, including outdoor environments and exposure to UV light, at a relatively young age.
In summary, our study showed the prevalence rate of pterygium in the Indonesian population on Pulau Jaloh to be higher than in many comparable studies. Male subjects had a significantly higher rate than female subjects. The majority had bilateral disease, which could develop by the third decade, suggesting the possible role of genetics or early exposure to risk factors such as UV radiation.
